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Trigger on a particle e.g. wt with transverse momentum py,. Measure azimuthal
angular distribution w.r.t the trigger azimuth of associated (charged) particles with
transverse momentum p,. The strong same and away side peaks in p-p collisions
indicate di-jet origin from hard-scattering of partons. For the away distribution

calculate the conditional yield in the peak as a function of Xg~p./pr,
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PHENIX PRD 74 (2006) 072002. The xg distribution triggered by a
leading fragment (71°) is not sensitive to the shape of the fragmentation

function!!! Disagrees with Feynman, Field&Fox NPB128 (1977) 1
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Relates ratio of particle py Ratio of jet transverse momenta

—pT, cos A T, . T.
rpm DRSNS pn
PT PT, P,

measured aka Z Can be determined

If formula works, we can also use it in Au+Au to determine the relative
energy loss of the away jet to the trigger jet (surface biased by large n)
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Exponential Frag. Fn. and power law crucial

dgaﬂ(ﬁn, zt) do,

dpr,dz

Let ﬁTt

det

dgo-ﬂ'(th) Zt) L A

dpr,dz th

where 2| pr, = T,

IxDi(z) =

A

An_

Dr,

X Dg(zt)

=pr,/z  dpr,/dpr|, = 1/2

—— X 2 °Di(z)

Di(z;) = Be %

Fragment spectrum given pr,
Power law spectrum of parton pr,

Fragment spectrum given p, 18
weighted to high z, by z*?

Incomplete gamma function

Good approximation 7, — 0 upper limit — oo

1 do, AB
= B9 _ ~ dzt =2 oxp —bz
thdet th :BTt
1 dox _ I'(n—1)AB
pr, dpr, o1 ph,

Bjorken parent-child relation: parton and particle

invariant p.. spectra have same power n, etc.
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Power Law p;>3GeV/c all centralities n=8.10+0.05

¥ 10°F ———
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= B T () 0-5% Central x10
o 10°F Suy=200GeV ® 0-10% x10°
£ = ree Table 5: F - 3GeV/
— 20-30% x10° able 5: Fit parameters for pr>3 GeV/c
5 102_OD O 30-40% x10° Suet | N TINDE
o [ e [140-50% x10* yeen = X/
% =2 |= -63 A 50-60% x10°° p+p 14.61+1.45 || 8.12+£0.05 || 5.68/17
a  F .dD 60-70% x10° Au+Au 0-5% | 81.18+10.30 || 8.20+0.07 || 9.66/16
|5 10°F = T o 0 Au+Au 0-10% | 75.2848.89 || 8.18+0.06 || 10.62/17
= = gj‘ Au+Au 10-20% | 64.62+7.64 | 8.1940.06 || 10.04/17
T2 107 DO‘ U AutAu 20-30% | 49.3345.78 || 8.18+0.06 || 6.63/16
= A o O O Au+Au 30-40% | 30.85+3.53 || 8.10+0.06 || 10.63/16
10°F A e O o O | | AutAu40-50% | 22.58+2.61 || 8.13+0.06 || 3.50/15
= AL g ® o © Au+Au 50-60% | 12.40+1.48 || 8.06+0.07 || 8.09/15
10° B g ® o || AutAu60-70% | 6.25+0.78 || 8.03+0.07 || 2.89/14
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PHYSICAL REVIEW D 74, 072002 (2006)

o
o

=
o

o
'S

=
N

T T | T T T I T T T | T T T | T T T

»—

. (21}1.4<pTa<5.0 GeV/c
+ X, 1.4<p_<5.0GeV/c

0

2 4 6 8 10

P, (GeV/c)

rp ~ 1.0 — 0.8 due to k7 smearing

Depends on xp range
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New fits. Very nice!
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STAR, J. Adams, Fugiang Wang, et al PRL 95, 152301 (2005)

Office of

Science

ENERGY

NATIONAL LABORATORY

QuarkMatter-2011 Poster

~—

PI—F>>K%EN IX M.J. Tannenbaum 8/18




1.0000

0.1000

0.0100

1/f{<m>(n-1)} dP/dxg

0.0010

0.0001 ———-
0.0

T T T T T T T TTTIT

[ T TTTIT

T | LI B I | | LI | LI B |

* STAR* PRL95 p+p

0O STAR* PRL95 AuAu 40-80
A STAR* PRL95 AuAu 00-05

;ll

R

11
0.2

1 1111 11 1 ] 1|
0.4 0.6 0.8

Xg

1.0

p+p data*0.6 fit*1.0 X, =10

AuAu40-80 | data*0.6 fit*1.75 X p =0.75
. X =048

AuAu00-05 | data*0.6 fit*4.0 h

/X =048

* Away jet pr/trigger jet po
decreases with increasing centrality

e consistent with increase of energy
loss (jet imbalance) with distance
traversed in medium

STAR, J. Adams, Fugiang Wang, et al PRL 95, 152301 (2005)

—~——

| Office of
4 Science
IENT OF ENERGY

. EPARTMI

NATIONAL LABORATORY

QuarkMatter-2011 Poster

PI—F>>K€EN IX M.J. Tannenbaum 9/18




PP =S" Office of
/ Science

U.S. DEPARTMENT OF ENERGY

I T I T I T I T I T I T TTT T I T I T I T I T T T T T I
B | n® p_=4-5GeV/c | 5-7 GeV/
| 1 6% scale uncertainty
¢ 0-20% Au+Au i. é —@— away (IA¢ - nl < /2)
1k e —8— head (IA§ - 7l </6) |
N f oo ;
S t ! |:
al | mil ||-|l-Il-"-"-" |
I R T L o v L B Lo
I 7-9 GeV/c | 9-12 GeV/c
. [ 1R, )="p >5Gewe |
‘* ZOWW, &, = 1.68 GeV/fm +
- i =im1 AGHNS,K=41:06 T +
i *. * } B #
10_1-_|.| P RS SR N RO T oY MR HAU RPN ERNVEN S R B
0 1 3 4 5 6 70 i 2 3 4 5 6 7
partner p_ (GeV/c)

I, ,=[dNAA/dx,]/ [ANPP/dx, ] ~ [ANAA/dz, ]/ [ANPP/dz, ]

NATIONAL LABORATORY

QuarkMatter-2011 Poster

—~——

PH:24ENIX M. J. Tannenbaum  10/18



First, use 1 component fit
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First, use 1 component fit
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1000-00 El L] L] 1 | L] 1 L] 1 | L] 1 _ L] _:, L r‘ln‘rllnl Ig 1000-00 El 1 1 1 ’l“ |- ] L] 1 | L] 1 ] .|- A ‘-l 1 ] Ia
pT, Niaa/Npp i}?ﬂfj}ip AAXEJ"de
4-5 GeV /e 2107 | 0.44 £0.06 3.0/3
5-7 GeV/e 1.1+0.2 | 0.58 £0.06 10.1/3
7-9 GeV/e 1.1+£0.3 | 0.54 £ 0.08 7.4/3
9-12 GeV/c | 1.0£04 | 0.65+0.14 5.2/3
5 Table 2: 00-20 Centrality. 1 component fits to Au-Au data (Eq. 1). Fitted parameters Nyaa/N,, @54 /2}F
N
. Pt Niaa/Nop | E0AJ357 | AAXE/dof
4-5 GeV/e 1.24+0.2 | 0.68 £0.06 7.7/3
5-7 GeV/e | 1.0+0.1 | 0.72+0.05 11.1/3
7-9 GeV/c 1.1 £0.1 | 0.72+0.05 5.0/3
9-12 GeV/c | 1.0£0.1 | 0.74 £0.07 3.8/3
Table 3: 20-60 Centrality. 1 component fits to Au-Au data (Eq. 1). Fitted parameters Nyaa/N,, @5 /237
0.00 L L L L I L L L L I L L L L I L L L L 0.01 1 1 1 1 I 1 1 1 L I L L L L I L L L L
0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8
central 0-20% ™ mid-central 20-60% ™
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Need to correct for the large non-zero effect in p-p collisions

(pTl — pTZ)/pTl =1- '%h

130: pp =0.255, PbPb=0.36

1-x," /X" =0.141
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X, =1=(pr, = Pry)/ Pry
X,: pp =0.745, PbPb=0.64

X, 1 xPP = 0.64/0.745=0.859

—~——

Y4 Science BROOKHAVEN QuarkMatter-2011 Poster PH24ENIX M. J. Tannenbaum 13/18



LT T T T T TTTT] ]
N 1 component fit . ]
yof.  ®AuAu0020 PHENKX PH <ENIX 1
» el O AuAu2060 PHENIX PRELIMINARY -
A 5 v PbPb0010 CMS 1
=) . ]
E 0.8 —
= L o
% 0.6— —
o L .
£ i } ]
I!=I B o
X 0.4|— I —
< i % ]
-] » o
f - ¢ ¢ :
02— I —

ool—L L L1111l I L L rrld

10 100
Pr/0.7 or E(Jet) (GeV/c)

Big difference between RHIC and LHC 1in this analysis
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..................... 1000.00 ————————r—T—T—T—T—T—T—T—T—T—T—T—T——
Py N4‘4/Npp NAA/(Npp i'ﬁlql/:ﬂ:i? fpunchthruugh . Np/Npp
4-5 GeV/je | 31731 3.5 0.32 +0.11 0.13 %+ 0.09
5-7 GeV/e | 1.67 5 17150 0.32 +0.11 0.06 £ 0.07
7-9 GeV/e | 16707 21T 0.29 +0.12 0.24 + 0.08
9-12 GeV/c | 1.5%3C 2.5+ 0.27 £0.17 0.39 £0.13
Table 4: 00-20 Centrality. 2-Component fitted parameters N4 /Npp :I:}“:‘A JEP, founchthrough

1 L 1 1111l

P, Naa/Npp | Naa/(Npp — /2P| founchthrough = Np/Npp

4-5 GeV/e | 1.2709 17708 0.48 £ 0.15 0.27 +0.18 =

57 GeV/e | 11708 1.7710 0.40 £ 0.12 0.38 = 0.09 =

7-9 GeV/e | 1.1753 2.0 0% 0.37 £ 0.13 0.46 + 0.11 ]

9-12 GeV/c | 1.5753 3.5 1% 0.24 +0.19 0.58 £ 0.12 —

=

Table 5: 20-60 Centrality. 2-Component fitted parameters N4 /Npp :Ejf‘ﬂ/j}ip, fpunchthrough |—
O'O%.IO_IIIIO!ZIIIIO!4IIIIO!6IIII:L O'O%JOIIIIO!ZIIIIO!4IIIIO!6IIIIO.8

central 0-20% *®
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RHIC and LHC jet imbalance
(= fractional energy loss?)
Appear to be different in this analysis.

Is 1t due to a difference in the medium
or to the different p range?
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punchthrough
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p Y $ v (0-10%) & 7" (0-20%)
m PH/I*'\ENIX $ 'Eﬂ (0_100&') . ']'C++'K- (0-100/;]} )
s Au+Au § n(0-10%)  § ©(0-20%) particle ID
o \[Syy = 200 GeV ¢ K'+K (0-10%) & ¢ (0-10%) - -
i‘-"’ NN R Iy (0-10%) 4 e'+e (0-10%) is crucial
< & p*p (0-10%) different
.g 1 E ........ ;-.-...-.-‘.."6 ......... ‘ ............................................ I parthIGS
= @ @
B o " behave
o .
= 1] 1 differently
% ‘ : :
L
(&)
=
Z

—
(=]
—
'
—

L1 Lo Lo L L L L PR [ T T N T T M T T
0 2 4 6 8 10 12514 16 18
pT(GeV!c)

Exponential enhancement of direct-y as pr—0 1s unique. No
other particle is enhanced except in the region of the ‘baryon
anomaly’. This suggests new physics, i.e. thermal photons.
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